Abstract-This paper proposes an interacting multi-model IMM tracking algorithm based on the adaptive Markov transition probability matrix, which can be utilized in radar systems for maneuvering target tracking. The algorithm constructs likelihood ratio function of motion model, and presents an adaptive Markov transition probabilities calculated thought. Base on "new information" structure model of motion of the likelihood function, tracking system can online adjustment model of the noise variance and the Markov matrix adaptively. The Monte Carlo simulation is carried out by software, which shows that the tracking performance of the algorithm is superior to the traditional method of IMM.
INTRODUCTION
In the target tracking process, the appropriate target motion model should be selected first to get a good tracking performance, CV model, CA model, Singer model and interactive multi-model(IMM) are the typical motion model [1] . Maneuvering target tracking is an important element in target tracking research field, for maneuvering target tracking, the movement of the target cannot be accurately predicted at the next time, and thus the most commonly used algorithm for maneuvering target tracking is interactive multi-model (IMM) algorithm. The basic idea of IMM algorithm is utilizes different motion models to match different motion states of the target, corresponding to each different filter in parallel, using Markov chains to achieve the switch of different models, the ultimate estimates of the filter is the weighted sum of each individual model estimation.
Traditional IMM algorithm achieves the fusion between the different motion models by regulate the weighted probability, and does not take into account the irrationality of Markov transition probability matrix designation. If the Markov transition probability matrix can be adaptive, that is to say, according to different characteristics of target motion state for dynamic adjustment, more optimal treatment can be achieved. Not only can be adaptively calculated the various transition probability models' weighting coefficients by the formulation also Markov transition probability matrix can be dynamically regulated between different models.
II. IMM ALGORITHM TO TARGET TRACKING
Suppose that the target have r kinds of motion states, such as uniform linear motion, uniformly accelerated linear motion, etc., each state corresponds to a motion model, r kinds of motion models, denoted by 1 
The following procedures should be performed in the application of the IMM tracking algorithm: (1) Input interaction; (2) model-conditional filtering; (3) model probability updating; (4) estimate fusion [2, 3] .
Step 1.Input interaction;
Calculate the mixed initial condition of various models
Where ( )
Where P is Markov state transition probability matrix and ( )
( )
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are as input to be filtered and proceeded with Kalman filter [4] .
Step 3. Updating the model probability, probability is updated base on the likelihood function as:
is the filtering residual and
is the corresponding covariance Update the model probability as:
Step 4.estimate fusion, the estimate and covariance matrices can be obtained as:
III. ADAPTIVE MARKOV TRANSITION PROBABILITY MATRIX In the IMM model, Markov state transition probability matrix is used to describes the conversion between different models [5] , Markov state transition probability matrix is 
Where ij p (1 , i j r ≤ ≤ ) denotes the probability from motion
It is assumed that the target transition probability is fixed between different motion models in the traditional IMM algorithm, this assumption does not fully take into account the selectivity of the motion model, just utilizes a "hard rule" to set the transition probability to a fixed value. In fact, when the target motion state has a tendency to one of the motion models, traditional IMM algorithm achieves the "fusion" by adjusting the weighted probability but not takes into account the irrationality of the Markov transition probability matrix designation.
In fact, in the Kalman filter theory, the "new information" of the filtering result reflects the difference between the target real trace and predicted values. Target motion model likelihood function can be configured based on the "new information" as:
Where N is the number of dimensions of "new information" vector, Motion model likelihood function reflects difference between the current model and the real target motion model, when the target motion model is in accord with certain assumption, the measurement noise is small, the "new information" is small too; while the target motion model deviates from the true motion model too far, the "new information" becomes bigger accordingly; thus the deviation can be determined from the likelihood function.
Input interaction ( ) ( )
Update model probability estimate fusion
For example, a target has two motion models, we can use the Neyman-Pearson judgment through motion model likelihood ratio function to predict the current motion mode of the target, while the ratio 
IV. SIMULATIONS AND ANALYSIS
Consider the following scenario. Assumes the target vehicle is in stationary state at first, then starts an accelerate linear motion along y-axis with acceleration of 2 2 / m s ; when the speed arrives 72km/h, the target begin an uniform linear motion and then enter a radius of 80m corner, assume the RMS of the observation noise at 1m, and the RMS error of the drive noise at 1m.
In order to measure the effect of the different tracking algorithms, the RMS error is used as an evaluation index, which is defined as the mean square value of the error between the filtered results with the true results. For reducing the impact of random error, the experiment uses 100 Monte Carlo simulation results for average processing. Fig 2 shows the result of the experiment. From the simulation results we can conclude that the adaptive IMM algorithm in the target linear motion stage or stages of moving in the corners can be accurate and stable tracking maneuvering target, while the method based on the Kalman filter Traditional IMM model can track the target only in the linear motion stage well; when the target turn into corner , the method cannot track the target effectively, and resulting in a larger tracking error ,the TABLE I shows that the adaptive IMM algorithm of tracking results is superior to the traditional method of IMM.
V. CONCLUSIONS IMM-Kalman filtering algorithm is an effective maneuvering target tracking algorithm, the obvious feature is the finite model estimation by the probability, and the conversion between different models. In traditional IMM algorithm, it is assumed that the traditional Markov transition probability matrix is fixed, which limit the selectivity for maneuvering target motion model. The paper constructs the likelihood ratio function of motion model, which bases on the "new information" filtering structure. The simulation results show that Adaptive Markov transition probability matrix IMM tracking algorithm can track maneuvering target well, and the algorithm for tracking precision compared to the traditional IMM method has bigger improvement.
